Use of thyrotropin receptor (TSHR) mutants to detect stimulating TSHR antibodies in hypothyroid patients with idiopathic myxedema, who have blocking TSHR antibodies.
Deletions of residues 295-306, 299-301, and 387-395 of the TSH receptor, as well as point mutations of cysteine 301 or 390 to serine, and tyrosine 385 to phenylalanine or alanine, markedly diminish the ability of a transfected receptor to measure the activity of blocking TSH receptor autoantibodies (TSHRAbs) in patients with idiopathic myxedema and hypothyroidism, but not stimulating TSHRAbs in Graves' patients. This has allowed us to use these mutants to detect stimulating TSHRAb activity in the sera of hypothyroid patients with idiopathic myxedema who have blocking TSHRAbs. In 7 such patients, we show that 50% or more have significant stimulatory activity in cells transfected with mutant receptors, as evidenced by the ability of the immunoglobulin G to directly increase cAMP levels or to enhance the ability of TSH or a Graves' stimulating TSHRAb to increase cAMP levels. Three of the TSH receptor mutants, deletions of residues 295-306 and 387-395 and the point mutation of cysteine 301 to serine, are shown to be particularly useful in these assays and may be useful to clarify the pathogenetic role and clinical significance of stimulating TSHRAbs in patients with autoimmune thyroid disease who also have blocking TSHRAbs.